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A simple illustration of redistribution of energy is afforded by two pendulums of nearly equal mass and period brought within each other's influence. If one is swinging and the other initially at rest energy passes from the former to the latter and back so as to make the average energy the same for both when taken over a cycle of changes. With two pendulums it is easy to separate them when the energy is all in one, but if we had a hundred pendulums and the average energy of fifty of them were initially different by a finite amount from that of the rest, the energies of the pendulums would fluctuate about an average distribution so that after a short time the average energy of the first fifty would never differ from that of the others by more than a very small fraction.
183. Duhem's Theory of false Equilibria. According to the theories of chemical equilibrium as previously discussed a substance 8 will pass from one phase to another as soon as its potential in the first phase becomes greater than in the second, and vice versa. In a thermal diagram, according to this view; the curve of transition from phase 1 to phase 2 will be identical with the curve of transition from phase 2 to phase 1, and will be the locus of points for which the potentials in the two phases are equal. Now it is found in practice that two phases may often remain in contact without any change taking place even when the conditions of equilibrium obtained by the methods of conventional — or as DuJiem calls it "classical" Thermodynamics are not satisfied. In such cases the curve of transition from phase 1 to phase 2 will be different to the curve of transition from phase 2 to phase 1, and the curve of true equilibrium will be bordered by a region of "false equilibrium" in which the substance will remain in whichever phase it happens to be without any change taking place. If the borderline of this region is reached an explosion not unfrequently accompanies the change. These cases of false equilibrium have been explained by Duhem on the assumption of a resistance analogous to friction which tends to prevent a substance from passing from one phase into another. If the difference of potential in the two phases is less than the friction, the system remains in false equilibrium, if it is greater the false equilibrium breaks up. As in mechanics, the friction always acts in the opposite direction to that in which transformation tends to take place, and the amount of friction called into play is just what is necessary to prevent a change from taking place, provided that this amount is less than the limiting friction.
This frictional resistance differs from viscosity in that the latter diminishes indefinitely with the rate of change or velocity. A resistance of the latter character merely retards the tendency to
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